Introduction 31
The Cenozoic tectonic history of the Faroe-Shetland region (FSR), a 32 complexly structured series of rift basins which includes the Faroe-Shetland Basin 33 (FSB) on the NE Atlantic margin located offshore NW Scotland ( NE of this zone, and outside the limits of the FSB. All wells were drilled before 1993 151 and because resistivity image logs were not available, data from four-arm caliper and 152 dipmeter tools were used to identify borehole breakouts from which σ Hmax orientations 153 have been determined (Fig. 4c) . Image logs allow borehole breakouts (and drilling-154 induced tensile fractures) to be directly visualised and are now more prevalently used 155 than four-arm caliper data, though with sufficient care the latter can be used to 156 reliably determine breakout and thus stress orientations (Zoback, 2010) . 157
A total of 202 breakouts with a combined length of ~3.2 km were interpreted 158 in the 16 wells used in this study (Table 1) ESE σ Hmax orientation is observed (Fig. 5) , similar to that reported in the adjacent East 167
Shetland Basin (Zanella & Coward, 2003) . Following the approach of Hillis & 168 Reynolds (2000 Reynolds ( , 2003 we applied a Rayleigh Test to the individual stress orientation 169 data to investigate whether, and how strongly developed, any preferred stress 170 orientation is within the study area. The Rayleigh Test determines the confidence 171 level at which we can reject the null hypothesis that stress orientations within a given 172 region are random (Mardia, 1972; Coblentz & Richardson, 1995 The three wells located in the NE of the study area (in the Møre and Magnus 177 basins and on the Erlend High, hereafter referred to as the NE province) reveal 178 broadly consistent, NW-SE to NNW-SSE σ Hmax orientations (Fig. 1) . 179
The wells located in the SW of the study area indicate more variable σ Hmax 180 orientations (Fig. 1 ). This variability is most pronounced in the central FSR, which 181 includes the Foula and Flett sub-basins and the Rona and Flett Highs, hereafter 182 referred to as the central province. Eight wells are located in this area, with σ Hmax 183 orientations that vary between 002 and 122°N. These eight wells demonstrate three 184 main trends; a N-S trend (including one B-quality indicator (214/27-1)), an E-W 185 trend, and a broadly NE-SW trend. The latter is defined by four wells, three of which 186 are assigned a D-quality ranking, but one well (206/05-1) has a B-quality ranking. 187
The four most southerly wells, which are located just outside the FSB and 188 hereafter referred to as the SW province, exhibit similar variability, with σ Hmax 189 orientations that vary between 042 and 158°N (Fig. 1) (Hillis & 210 Nelson, 2005) to the southeast of our study area. We interpret our results in terms of 211 short-wavelength variations in σ Hmax orientation that are superimposed upon a regional 212 ~WNW-ESE trend that appears to be a continuation of that observed in the East 213 Shetland Basin. In the following text we explore the likely sources of stress that are 214 responsible for the variation in σ Hmax orientation that we observe in the FSR 215
The increasing spatial density of stress information compiled by the WSM 216 project in recent years has led to raised awareness of the forces that can cause stress 217 field variations at more regional (100-500 km scales) and local (<100 km) spatial often overpressured at depths >3 km (Tassone et al., 2014) . We note that individual 295 wells in our study area do not provide evidence for any systematic variation in 296 breakout orientation with depth, and thus we think it unlikely that the observed 297 variation in σ Hmax orientation is caused by mechanically weak shale sequences. angles, so if a geological structure acts as a free surface it will deflect a principal 304 stress unless that stress happens to be oriented exactly perpendicular to the surface, 305
with the nature of the interface and the geomechanical property contrast determining 306 the scale over which horizontal principal stresses are deflected (Bell, 1996) . In 307 general, it is predicted that σ Hmax will be deflected sub-parallel to mechanically weak 308
structures such as open fractures or weak fault zones, and deflected perpendicular to 309 mechanically stiff or hard structures such as cemented fault zones or igneous 310 intrusions (Bell, 1996) (Fig. 6a, b) . 311
The FSR was the site of substantial magmatic activity during the Early where few volcanic and intrusive sequences have been identified within the 324 subsurface, are also highly variable (Fig. 1) . Furthermore, well 209/03-1A, which is 325 located in the NE province, penetrated >800 m of Early Eocene basaltic lavas that 326 form part of the Erlend Volcanic Centre (Passey & Hitchen, 2011). We identified 327 numerous breakouts within this basaltic sequence, from which we determined a B-328 quality σ Hmax orientation of 126°N. This orientation is consistent with those 329 determined for other wells in the NE of the FSR, which indicate a ~NE-SW σ Hmax 330 orientation (Fig. 1) . Thus whilst we cannot rule out a contribution from stress 331 perturbations around igneous bodies to the variation in σ Hmax orientation in the central 332 province, our observations from the SW and NE provinces are not consistent with 333 igneous bodies exerting a first-order control on stress orientations. 334
We suggest that the localized stress perturbations that are particularly evident 335 in the SW and central provinces within our study area, are most likely a consequence 336 of the complicated framework of fault-bounded structural highs in these regions 337 (Ritchie et al., 2011b) (Fig. 3b) . This framework was established syn-breakup 338 (Paleocene-earliest Eocene), and subsequently enhanced by post-breakup 339 compressional tectonism (Stoker et al., 2010) . A large number of wells located in 340 close proximity to fault-bounded structural highs exhibit σ Hmax orientations that are 341 either parallel or sub-parallel to the strikes of the bounding faults. In the SW province, 342 wells 202/03a-3 and 204/28-1 are located ~20 km apart but exhibit markedly different 343 The observation that σ Hmax orientations in the SW and central provinces are 381 typically parallel or sub-parallel to the margins of the intra-basin structural highs near 382 which they were drilled implies that the normal faults that bound these highs may be 383 weak relative to their surrounding rocks, causing stresses to be deflected such that the 384 orientation of σ Hmax parallels the faults (Fig. 6) (Fig. 3) , stress perturbations 459 around faults is less prominent and thus σ Hmax orientations reflect the regional ~NW-460 SE trend across much of NW Europe that is primarily controlled by plate boundary 461 forces (Fig. 6c) . 462 We close by emphasizing several important uncertainties associated with our 463 results. We have analyzed only a small number of wells in the FSR, and our σ 
